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(54) PROGRAMMABLE SHARED MEMORY SYSTEM AND MEMORY SHARING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shared memory system 
reducing system memory requests and a cost in total by improving the 
utilization of a memory without reducing the performance of the system. 



SOLUTION: Memory structure is realized by using dual bus structure 
provided with HPB(host processor bus) 203 and SMB(shared memory 
bus) 206 connected to CPU by a system controller 201 or connected to 
a peripheral device by a peripheral device controller 1 06. The memory 
structure if additionally provided with a memory constituted controller 
202 connected to plural memories 1 04 which can be constituted within 
the system. Each constituted controller is connected with both of HPB 
and SMB. Under programmed control, each constituted controller 
connects a memory to HPB or SMB corresponding to constitution 
information stored in the system controller. The memory connected with 
HPB operates as a private processor memory and the memory 
connected with SMB operates as a shared memory accessable from a 
processor and any peripheral device within the system. 
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(57) [^tj] 

1)1?*^^] ^^yffiJt^. cpuioijc^^tb 

fcHPB20 3i:->;^XiN=>'ht3— 7 20 llCioT 
CPUlC^$n57l^3?:faJl^^=3>' hD— 7 1 0 6 
\z.i,^Xmm^^W^^^^ SMB 2 0 6 srw-rsy' 

fc^^yiiifi)c='vhn-7 2 0 2*^rrs, #fite)4='v 

ho— vJi, HPS. SMB<75iffif:^(Cje^$ix5o T'd 

^ySrHPBfcS^^ttSMBlCg^f-^), HPEt-^ 
^ix/t^ ^ y »41|:ffl7'ci-fe y-i^-^ * y t UTtM^U S 

MBtd^^jxTV^-sy^yfi, T'D-ir s/i^^rv-XT^A 
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1 

y <7)m-<DifU5>^Bfl|E7'D-fr s/-t*-*5 j;t;«H^I^S)liaa^^- 
t ^tmt^^m^m 1 i-i^<^^^ y 

[m*^3] WISy*y<^^-<^>a55>^^^-fe■>,■^^x< 20 

7°^^^. wm?!- ^ y t75a55>$rBfn57°cr-fe y -9- 

f^(Op<^y^t^:^ 

[|g*3S4] fiflK>^ycO||-«?5SP5^-~<?)T^'ir^^ 30 
llC|Etlt<0;^^y^fcW:*rifc 

[m*:^5] B?B5>*y«onziOSl55>'^T:7-lr^^ 

^im. t -r^m^m i i^vm^y^ ^ y 

-fCjJtL-r^:T^5;^x-;/:7'i:. 40 

(Dmx\ mdmfm^^^iwt^^TyT^tir^^t 
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2 

y irSr^^vf^^-^i^^T^i^o^^ysr^i^s:^ 

*iS"^-^y i:7°n-tr5/-y-^^y<^v^-md^^ii^57' 
^^^^v ^mm-r^ms-^ixtcm^xm^izjit^cxm 

DTSfflE/* y y^^<y^izm^x.i>:^'r yy't 

^-^^^y^bsm 

[ft*rs9] ^^^y t^cj-fes'i^-^^ywvN-m 

BfriEfilffl^figT'jri/XT'i^Tf^y ^m^=5:^'Tyy(D^ 
X^-^t^h(Dm^xm7^^^iB-r^:^y' y^^t^ 

r i!\mt-r^^n:!m s jci^o^ ^ y 

Ift*iI10] *^;^^y ,h:7°^7-^r ,y-!^^^yc7)V^-r 

t. 

i-5fg*ri 8 (ci^cdt! ^ y 
[is*isi 1] 7°D-fe.>i^-t, iiia«^<h. lSi!c<75^ 

"9ri?-fex$tuSifcW;^^y irUT. *Ac«, tfnE7°a 
ir-y-iflcj; fjTi^-fe^^n^-T'o-fe.y-y-lfffl^^y i: L 

X. ><^y ^tSR)crr^.v^^7^Aic*5v>T. 
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3 

'y^y-J>.-=i^yyx:i-y\z.mm.^^fzmV<hil. miry 

^yi^ywi?f-*m;tii:^!i#m<ti-5lt*rSl 3ic 
[f9*ri 1 5 ] HfllE->;^7^ A3 >- b n— 7 f*. MIEt" 

[0001] 

i¥m<Dm-r^mi^] *^?«f*. avtv-^j^-i^ so 

[00 0 2] 

v';?^7^Aco^^yt»ji®c^$tu5o ts^o^^y 

^iCfi. -Sfi<;>^^y^4':*:!g^*iWe (CP 
U) IfffllCfiJtJ^TTCPUfCg^bT. CPU(c3fi,S 

*(7>te<75/*y^3>'t'zx— 7=-^:^ 
7<^y«it*=&-fs>b<75;4Sfe5o m^tmf$.(^>--^t 

LTJi. CPUl|:fflc7:^y;«f^<^' hcOi/'f-^-Sis'i^vv 
yAT^'-lr;:^^*y (DRAIVD ^l^rmS^£if(r>m 

(0 0 0 3] iii5tcccD^2^ji5<Dia:£^*ytjlig^&^„ 

llR^«OfflS£t?»i> C P U 1 0 1 jJST'D-fe y*}-y<y^ 10 2 
.i:V;^xA3>-hD— ^ 1 0 3S::;M^-C^^y 1 0 41c: 
^$ixTV^5o ^^yi0 4fi. fiSRfi. CPUlO 
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5o l21^<^ffi©-*3l/^TJi. ->XxA3Vha— 7 1 0 

3fi. ffliasi^s^ (PC I) y<^fj:t'<Dmmm^ 

1 O 5 td'b^^iXTV maM^<:^ 10 5\Z 
ioTCPU 1 0 iJiii^jfe^JliaiSgg^vho— 7 1 0 

[0 0 0 4] ^ffymiffm^cj6\,^xix mimm=^'y 

h X2—y 10 6 »±S?ffl(7>J^i22«ltlp«^ y 10 7 
tuxv^6„ c:cDj;9lcLT^ ^^y 1 0 4fiCPUl 0 

1 ^c:l?ffl{cfflv^ib^^. Jii22^>*y 1 0 n-mm^h, 
fdmum^^^ V h n- V 1 o 6 ^clfffl^c^56ffl :i 

<75l^t-*3V ^T«. J^^22lltl=' V b D— 7 1 0 6 l?ffl<0 

J^ia^^ * y 1 0 7 m^iii^y y^y^^m<Dyu 

^j:^zttih<o. mmm^=i>'hu-yio6\cm^^ 
ivtzmmwrn mj^^ ^o^jiia^^^y i o 7jcj; 

vf^— ^v/^xAjcio(t^^-^>^y 

[0 0 0 5] sij(75^co^*yi^4. ^7«^yi«g 
(UMA) T'foSo M^>^y^^^-r5->^xA 

[000 6] ^ie5feo^^^*ytffiigcD-^lJ^la6^c^ 

fo lll^(^1S*«0^P<^y«igJ4. C PU 1 0 1 tis 
m (::rT?(±2fi) (75jSia^=^hD— 7 1 0 6*1S 
m (r.^T'JiNM <D;<^V 1 0 4tC«r5fcfe(Ct> 
i:oK*fi-;>«^yy<>^l 0 8=|rWL.TV^§„ 

^yt-s^tfi^ibt-. cpuioitmmms='yhti— 

yio 6<o^^ySj}tai^{cg§gg$ixfc'>;^7^A3Vh 

D-v 10 3 ^m-r^o mum^^'i^h ^—y i o a 

;^7"Ai 0 sic^^tuTv^So ->;^xA3vhi3— 7 

10 3{4. J^i22l^='>'hD— 7l06i:CPU10 1 

(cis^^y 1 0 4'>««0T^'-fe;^$:isiEu y^y<z>M 

[0007] 

[0 0 0 8] ^^it?. *^(^^f4, ;*^v<r>mmm 

<&r&]±$-it. ±<*6<j';cv';^7^A^^yS:!iti:3x h^te 

[0009] 
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[00 10] ^mm\zXirU^t.fz. -^f^y^t. tfHE 

i:. ^^^^y^m^sias^ttfcSij^T^jRtatPc 

[0 0 11] *5§0^lCj;tU^$ibi^. ^t^-^r,yi^i:. 

mdzro^y^\c^'OT{'^:^^i\.^yxj 
-irs/i>-||cffl^*y irbX. ;^*y S^^R!crr^v':^7^^^- 
^<h. HfilB*^^*y^^;^^:. Bfil5:/^•^r•>-!^x^;5«.t, 

'>^.C< i: ^-0(7)^ ^ y ic^gg^ix. BfilS;^ * y ^BfllE 

^7"Aj5S^$tu-5<, 30 
[0 0 12] 3f:^0^(::J;5,:7°ni/7-^>^/i' 

^*y*^ft:^*5j;o^>^y v^^T^Att. i^^t 
\cm^X. ^^y<^||-(;5|fl5^*7°D-fe-;/-9-*3j;t>'->^ 

[0 0 13] *fc. yni/v-^y/w^^ytH)©*. «a!c 

^iltg'fc^^ y ^< V^' fC^$ V h O - 

n-fe-;/1^^<^) ^c^$^^fc^*y^4l|:ffl(7?7"D^ri'1^ 

^*y tL-ctijf^u B~<^^<;^ (^tw^*y/<;^) so 
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Jlial^icJ; ipTi^-fe-^wrtgTi^^^^-ey i: LrXWjm- 

[0 0 14] ^biC, v^y^xAriVhia— 7fi^*y+ll 

fi)tSij'«9!7-K&iEtgu ^^^y-^r^'-fe^srias 

L-C. *W^*y^<^«-*3tt5l!^SrlHB^5o ^n-fe 
•>•t^/<;?^{c^$^^fc^ ^ y tt7°cj-fe 2/-9-(c J; o-cco;^^ 

[0 0 15] *^B^<^?fiSmtCj;tt{S, T'Di/y-^T^yM 

^y*:g:mfe5j;tm^^^y'>^xA{i. ^mufc^ 
-r^^iyib. ;^^vmm^iai^cx. mi 

^ y i: bxtiijaf ::L(D-:rv {fy ^ y ts 

atli:*^fi-<?);^*y^-^-^ yfcft-;<^y;^-<-/^) (r 
JPxX. HfflcD/^y^^— >!.^Si3;tt^nxt/^-5„ 
[00 1 6] #F*b<f*^ 7°i3-fe->1>-#fflp«*y 

-fe,y9-/<;:^tc^$tbfcp«^y) ir^y^y y^r^ 
*y^<:^ic^$Hfc^^y) (^^r^xcT^^'^yfijsx 

CX^^;Jcv';^xiNl&miiiiRit$iX'5<fc 5 1-^— 9^ 

[00 1 7] -s«{c*3VNx. pj*yfli;^e*jffl3ie«. 

#p'^y('Kiii-?)T--i5'{f-^<t. Th'x^^mt. m 
mt^t^. >^t^-fe->-^^/^xsfc^i^p<^y^<^<^v^ 

i:€rtixLXV^■5, 

[0 0 18] mm^\zm^^wmii.m\mzm(:> 

5'bc75Xf*''^<. :*:^^cDiS(ift3}t]SJCj;oXOi^^ 
hh,^ ^ i: <*S 5» * Xt ncv \ 
[00 1 9] 

^ y ffift^fi-rs =3 >- f^.— ->^xi>. 2 0 0 

iyrt^ 3>'fcf::=L— ^i^;:^.7'A2 OOfi, CPU (7}%;^ h 
1 O 1 i:. v'^7^A=i>' ho— V 2 

oit. N{i<o^*y (*fcfi^'=E-y^<:/^) io4»c 
^ive'*^^$ix7tit^(^^ ^ y ^3 V h u-7 2 0 

2i:, ?ife5l5i:I^I^«»^<75^;BSI='VhD-vl06 



7 

:h>^y'M. (ROM BIOS) 10 9^SrWt"-5o =» 
^-ea.— ^'i/'J^T^A 2 0 OJis h:/D-fe j/i^y?;:^ 

T. SM.B tn^) 2 0 6i:^B:irf^r^\^y<:^m^i^ 
■rSo HPB2 0 3l:i. CPUl 0 l«rv';^xA3Vh 
D— 7 20 1 i:=§-y^L'tffi5)c;='>'hD— ^2 0 2i;|:i^ 
igM-^o SMB 2 0 6*4, Jli22il^= >- h 0—7 10 6 
i:. -^y^T^AaVhn— 72 0 1 ^-p^^y^^V 
ho— 72 0 2{C^$tl/-CV^?>o 10 
[00 201 ^*L<f4. ^i^'t'^— ^->;==.xA2 0 0 
tt^ IbiC, ^J^ia«S^= >- h 13-7 10 6 i; 
7^/ttl;tlv'^xA 10 9 t\Z^^ixtzFC I 1 0 

5^^i-^o t^^v^'^^^mm^iish^xi-i. 10 

4fiO/<V;J'f46e-t'fc-5 (I211*5j;tjqil3tr^V^-CN = 
6) „ LA^U stc^rojmfi. ^^5^<^5^^y 1 0 
4 ^Wr?> '>^x-t.Jct>iifflT'^ 5 C: <!: f±S 9 *T't ^.C 

[0 0 2 1] ^;fSU^^SgS^ic*3V>TJ:i. CPUlO 
U4't'>^/1'3— Tjfu — '>3yWiffX-y^^TM. 20 

4 8 6^-l'^'D7'ci-irs/-9-, T h-v-T ^ax-'^ 

•So ifF*u^et^iBiJciov^-c. 104 

T^±:^ji^V (DRAIVD T'feS, 
[0 0 2 2] v';^xA3>ho— 72 0 1 (III3S:#B8 
LT^i^S) fl. ^f*L<{4. T^i^^y'J^^mm 30 

1) PC I/^^ 1 O S'^royy i/v'-Y V^— 731— 
#^^C<!r. 2) ^^yt*5jciW®^^->x^xAt^tt 
^^lEtgfSri:. 3) r KU^S:«-^5rir. 4) 
^^yi^^;^=tV (EKMirr) ^SijjflN-Swi:. 5) 
^■=ey 1 0 4-^cO'i'>-<5'— :7^— ;7>^^-5.x.-5::i:. isJ; 
D^s 6) ;^^^)T^'t:^^Wmt^:Lt. 
[0 0 2 3] J^iaffil^^i^hci— 71 06(4, t^SSCOJl 

>->^'A/tl:5;'D->^7'-M0 9f4. 
B I O S j/7 ASrlEtgf 2. i 5> id >^t3 ^7 A 

$nfc«6l5<r:®ctti#ffl^*y (ROND -cfoSo Ei^ro 

HJSS^iCjoV HPB20 3fcJ;t/SMB20 6 
\%. 6 4 t'j/ hticOx— ^MK*^-r'5''^:^-C'fc-5o b 

fth.co^^y^'l'T", -e«Ofttl<0-?<*yi:^'<^'s -^rc^ilifTJs 
[0 0 2 4] *?g?^fc:J;ix»f, €-^*y l 0 4 (tiT, 50 
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— 7l06t:^bT) *fctt*Xb7*D-1ry1^- (CPU 

10 1) (DVN-ftt/6^::j;t)rj^-trx$tb-5^p«^y i: 

tts ;'«^y 10 4«:, S:*>±Jf (->;^xA^) T'o-fe 
^ y f*^ i^-</K7)v';^7' A-rJici^*)::*--<u — X'C >-^v^ 

K-:/D/<x^<D^4'{-^^y-fe3' hT->7°;d5^^ 

*/c(4. ->^■x-^^^yl7)±a^='>'t°n.— 
2 0 0lC^$nTt/^-5J^i23^giiOffiS, 

S/£ifC0~>;:=^xA/<7 ^(-S^ ^XZfrj ^7 i>>$tt 
•So :/D^7A$nfc»«o>bi:Ti4s >^y(4ibW 
IC, /Ix^ hyoirryiJ-^^ySfcfiifcfi-^^ycOV^-TiX 
*^i:L-Cl|iJt)S-Cbtb^5o r<0^toir->^7"iN^*y« 
jigtcioT. (*:;=^h:/D-fes/-t>-/^y ir^/^y 

(^) =&7f^y^-<-;^0;^#^^iM^-r6w<!::S5-e#. 
X. ^^y<Offifflg5rIfi]±$-iir5::i:;45-e#So 

[002 5] miiCMoT, CPUl 0 Ifiv-XxAn 
>- hu— 7 2 0 l*3<tO«;^*y^=i>- Kd— 7 2 0 2 
^ffll/^-t=§-^*y 10 4^^-t-5„ et(jlC|iiLT. 
— A/itS;'3v'^xAl 0 9d^e>CPUl 0 1±<7) 
n— ;^7yM qe- y {CB I O S ^7 AjiST 2/ >^ci— K$ 

tU-5o $fSL<J4. B IOS7°Di/7Att^-=E-yx^ h 
L, =1 V ^3.— ^ iy^x A 2 0 O (CfcV ^Tf iJfflpT 

b6''^->;^7^ A^ ^ y Sr^b, f ijffl^tl'fe^ * y tco 

Atl|i5g/^ci:*<75;^ u^u7>tS^yn-ir ;=^.'^'(c:^T^^toi^ 
5o *fSUi/^Uf6^{c:*3VNTf4. 3.-- !^-^{EbT. 
CPUl 0 lUfflcO^^yoii:. CPUlOlirJUZJ 

at^si h D-7 1 o 6 ic J; 0 * y tc 

fiJ?)a-C5fl:i:<^P.g(^m(?>^*yfiJS-tSr#^$-y: 

So ^^ytl^lW^fi, v';^xA=iVhi3-7 2 0HC 
IEli$ix^)o v^-^'.T'Arii/ h D— 7 2 0 1 

f±#7<^yti^=vhD— 72 0 2ic^$iv 
yio4^, =^—^t^mmK-:foifyM.\^tzti6^. 

[0026] y^y^aV'ho— 72 0 2J4, 
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sK— hi:Sr^i-5o =§-p<^y^3>' hn— ^ 2 0 2 
fi. ->>?.xA3 V h D-7 2 0 1 ;6>ib^ Kj^^^Ms 

^■^■^^hn^c ^h^mmmm^^x ^^^v i o 

fl|^3>'hD— ^2 0 2Ji, ;><-=E-y I/O/K— hSrSM 10 
B 2 0 6 SfcfiH P B 2 0 3 (DV ■'-md^-gg^Sc ^ 

y^=':/ho— 72 0 2«u V^x-t.='>'hD— y 2 
0 l<0^;^hp<^yM9tti;'3SPtCg^$iT/s HMA_C 

TRL mm m^^-^&^mu ^hic^ v^^xa 

ix. SMA_CTRL{f-§^-^^Sm-t--5o ^ KiS 
J^. SMA_CTRL. HMA_CTRLC0#fB-§^4-> 
^X-t>=i>'hi3— 72 0 1^19^$ ^^yti^3 

720 2»c:J;oT. ^^tl.7t^;'«*y 104 20 

[00 2 7] Bl2f4, *^|^(c:^,5P<^y^j?)t3Vhci 

-7 2 0 2<7>^tg7'ni/i:^ll-Cfe5>o / ^ y tSfiSt^ V h 

o— 720 2fi. 7-— ^'/i^^— (7— ^^MS&-^/i^:7° 
3 0 1 i:. $iJ^-^/l^:/U^'1^3 0 2 7" K 
ux-5'/L^yw^-»^3 0 4i:. ^v-ho— 7 30 3i:Sr 

[0 0 2 8] 7—^/1^:?— 3 0 If^ 7 3 

0 3;(5>^Sftbfe$iMt-§Ha£;CT|IH(0 1 /O^K— h 30 

Wt--5 U -y-/-k T-fc-So H— CO I /o 

aK— hf*HPB2 0 3{C^$nT*3i9. |g-<OI/0 

^— h<:iSMB 2 0 6 (C^^ixtV -r^<Ct?*p. f' 

— ^/u— 3 0 ifi. ^*y 1 0 4lC^$tufcy* 
y^<;^Sr (iitoT. ;^*yi0 4S:) . ^rvho— 7 3 
0 3\CX ^^^in?>mmB^i^lt CT, H P B 2 0 3 
STtfiSMB 2 0 6cDV^-m;ei^C^S5c1-5o 

[0029] ^Vhn— 73 0 3{±. VX^i^^vha 
— 72 0HC^$iV v^>^7A=iVhD— 72 0 l;{l^ 40 
ib<7>HMA_CTRUt-§-. SMA_CTR L{f-§-. *3 
iO^- hW^iMf -^^^ti-S. 3 ^ h D-7 3 0 

U 7-^/1— ^-3 0 l(Oiftf^^Mfa>t-So ■t-'ic^:> 
=3Vhn— 7 303 UttJ;']-^ ^-—y^t^ (O E) 
io<ttJ«^^xiM?ft^ (SEL) ^^fiScrr^o TIEi^l 

m-^-iot;: CT. 7'—f/u-i> 3 0 1 Jl^ 1 <Dm¥=^ K 

[0030] 50 
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SEL 
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0 
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3Vha— 7303J4. HMA_CTRL. SMA_C 
TRL. *3 i tJ^- K)mfrJ?^l<7>&$iJMf -§-Sr«^ L 

m-^SELSr^RSrt-Sc HMA_CTRLfB-^SntiI-< 

7vu (RD) }5xxm^^^—y^^ (wR) m-i- 

Sr^tfftiMW#<^^-C-feSo SMA_CTRLm-^t 

mmc^ mm^^—y^i- (rd) ^siussiz^^^— 

(WR) {t-§-^^„ HMA_CTRL*ia;0'SMA 
_CTRLff-§i7^-g-ttp<^y 1 0 4^iW^$-y:2,fcJe) 

T. ^i^^Ma-^^-^.?: s ='>-hD— 7 303fcj; 

— 72 0 lfrJ:l9;^$tt)tHMA_CTRL. SMA 

_C T R L . *3 iU^- K51W$iJl^c7>S-(f -e-lCJ^: ex. 
3 >- h D— 7 3 0 3 J; ^^^jryjTzmM ^---//m 

[00 3 1] 
[^2] 
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SEL 


RD 


WR 


RD 
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